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ABSTRACT 


Restoring two adjacent maxillary anterior teeth with implants remains 
challenging, especially with limited mesiodistal space. It can result in implants 
being positioned relatively close which may affect the final appearance of 
the surrounding soft tissues. Our clinical case study describes a treatment 
approach to restore bilateral congenitally missing maxillary canines and 
lateral incisors utilizing implant-supported cantilever prostheses to achieve 
good aesthetic and functional outcomes. After 5-year follow-up the case 
showed favorable results. 
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1. INTRODUCTION 


Restoring missing teeth in the anterior maxilla often poses a challenge for 
implant placement, especially when replacing two adjacent missing teeth. 
When restoring a single missing tooth with a dental implant, the bone levels 
of the adjacent teeth determine the tooth-implant papilla fill (Roccuzzo et al., 
2018). However, with two adjacent implants, the distance between proximal 
contact and the interdental bone level determines the papilla fill 
(Ramanauskaite et al., 2018). A minimum distance of 1.5mm between the 
natural tooth (root) and the implant is recommended to maintain the 
interdental bone level and avoid bone resorption (Tarnow et al., 2000). 
Ensure a distance of 3-4 mm between two adjacent implants to form and 
maintain inter-implant papilla (Jung et al., 2018). In such situations, using a 
single implant supporting a 2-unit cantilever fixed dental prosthesis 
(PFDP) could be advantageous (Becker and Kaiser, 2000). 

However, the success of a cantilever prosthesis with an implant is 
controversial due to limited data on the long-term survival of implants, 
marginal bone loss, and unequal distribution of masticatory load affecting the 
implant-bone interface (Roccuzzo et al., 2020; Rangert et al., 1995; Misch, 2014; 


1 o0f9 


CASE REPORT | OPEN ACCESS 


Buser et al., 1998). Meanwhile, mesial cantilever prostheses are more favorable than distal extensions as they induce minimal stress 
in the bone (Misch, 2014; Buser et al., 1998; English, 1993). As per a systematic review, the 5-year survival rates of the implant- 
supported partial fixed dental prostheses (PFDPs) with cantilever were high (91.9%) and comparable with non-cantilever prostheses 
(95.8%) (Zurdo et al., 2009). This clinical report describes treatment utilizing implant-supported short cantilever prostheses to 
replace congenitally missing maxillary canines and lateral incisors to achieve an aesthetic and functional outcome. 


2. CASE REPORT 


A 44-year-old female with no significant medical history reported to our dental clinic with a chief complaint of fractured and loose 
provisional maxillary anterior PFDPs (Figure 1). We reviewed her medical and dental records, made a full-mouth intraoral 
radiographic series and completed extra- and intraoral examination. Our patient’s oral hygiene was fair, with generalized gingival 
redness, swelling, blunting of interdental papilla, and bleeding upon gentle probing of the maxillary anterior area with apparent 
facial gingival hypertrophy in the maxillary canine regions. Our patient had a history of congenitally missing maxillary lateral 
incisors and canines. Two single implants had been placed bilaterally in the maxillary canine sites six years previously. Gingival 
inflammation was evident on the facial aspect of the maxillary anterior area, along with loose, stained, and chipped 3-unit acrylic- 
based provisional PFDPs (canine implants to central incisors). Our patient was dissatisfied with the aesthetics of her teeth; however, 
she had not continued treatment due to financial issues. 


Figure 1 Pre-operative frontal view. 


During the first visit, the provisional PFDPs were removed, and decay was detected on the maxillary right central incisor, along 
with a fractured post on the maxillary left central incisor (Figures 2A, 2B). Both maxillary central incisors were previously 
endodontically treated. We planned prefabricated non-metallic posts and resin composite cores for these teeth (Figure 3). 
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Figure 2 Maxillary anterior close-up view (Figure 2A) and occlusal view (Figure 2B) after removing the provisional PFDPs. 


Figure 3 Pre-operative periapical radiographs. 


We removed and cleaned the stock abutments from the existing implants and identified the implants as SLActive Standard Plus 
RN 4.1x14 mm (Straumann USA LLC) from radiographs. We confirmed implant identity with new radiographs made when 
checking the fit of implant impression posts. We reseated the original implant abutments onto the implants and torqued to 15 
N/cm2, and then made preliminary impressions using irreversible hydrocolloid (Accu-Dent System 1; Ivoclar Vivadent AG). 
Provisional PFDPs were recemented with Temp Bond (Kerr, Orange, CA, USA). We mounted diagnostic casts on a semi-adjustable 
articulator (Whip Mix series 2240Q) using a quick-mount indirect facebow (Whip Mix) and centric relation record, and then 
completed a diagnostic wax-up. Afterward, we duplicated the maxillary cast with the diagnostic wax-up and fabricated a 
thermoplastic polyethylene mold using a vacuum former machine. 

At the second visit, we removed the broken post from the maxillary left central incisor, evaluated the endodontic apical seal, 
prepared a post-space 7.5 mm in length while maintaining 5.5 mm of gutta-percha seal apically, and cemented a fiber post of 1.14 
mm diameter (ParaPost Fiber Lux; Coltene/Whaledent Inc.) using resin cement (RelyX Unicem 2 Clicker; 3M ESPE). We excavated 
the decay from the maxillary right central incisor; then the remaining resin composite was air-abraded using 50 aluminum oxide 
particles (MicroEtcher TM II Intraoral Sandblaster; Danville Materials). We etched the maxillary central incisors with 37.5% 
phosphoric acid for 15 seconds, rinsed thoroughly with water, and lightly dried. Then we applied bonding agent (Optibond Solo 
Plus; Kerr) for 15 seconds using a micro brush, air-dried for 3 seconds, and light polymerized for 20 seconds. We then completed 
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resin core build-ups with resin composite (shade A2) placed incrementally (Premise; Kerr). Every 2 mm increment was light 
polymerized for 40 seconds. 

Next, we prepared the central incisors for single-unit porcelain fused metal (PFM) crowns and placed polytetrafluoroethylene 
(Teflon) tape in the screw-access channels covering the retention screws of the implant abutments. We created provisional 
restorations based on the diagnostic wax-up by filling the previously fabricated polyethylene stent with auto-polymerizing bisacryl 
resin (Protemp™ Plus; 3M ESPE) and seating over the prepared teeth and implant abutments. Once set, we removed the provisional 
restorations and adjusted, finished, and polished them. We cemented the provisional restorations using Temp Bond (Kerr). We 
ensured the restorations followed the existing soft tissue form as desired by the patient. The patient returned after two weeks and 
confirmed her satisfaction with the current restorations. We made a new maxillary irreversible hydrocolloid impression of the 
provisional prostheses and poured it in stone; the resulting cast acting as a guide to the dental laboratory for definitive prostheses 
fabrication. 

We removed the provisional prostheses and cleaned the prepared teeth using a disposable prophylaxis polishing cup and 
pumice flour. Using a two-cord technique, we placed retraction cords in the gingival sulcus of the central incisors. We removed the 
stock abutments from implants 6 and 11, and attached impression copings. We made a definitive impression using an open tray 
full-arch technique using light and heavy body vinyl polysiloxane (VPS) impression material (3M ESPE) and sent the case to the 
dental laboratory. We requested individual PFM crowns for the maxillary central incisors, custom titanium implant abutments for 
implants 6 and 11, and cement-retained implant-supported 2-unit PFM cantilever PFDPs with modified ridge-lap pontics extending 


from implants 6 and 11 replacing the lateral incisors 7 and 10, respectively (Figure 4). 


Figure 4 Extra-oral view of the definitive prosthesis. 


At the delivery visit, we removed the provisional restorations and cleaned teeth 8 and 9 with a pumice slurry. We seated custom 
abutments on implants 6 and 11 and hand-tightened the retaining screws; then tried in and adjusted the PFM crowns and the 
cantilever prostheses. We torqued implant abutment screws to 35 N/cm2 per manufacturer instructions, then covered the screw 
heads with Teflon tape. We filled the remaining space in the access channels of the custom abutments with light-body VPS material 


(Figure 5). 
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Figure 5 Occlusal view of maxillary central incisors buildups and placing custom implant abutments. 


We lightly coated the intaglio surfaces of the PFM crowns and prosthesis abutments with glass ionomer luting cement (Ketac 
Cem; 3M ESPE), seated the restorations and held them in place for 5 minutes, and then cleaned away the excess cement (Figure 6). 
We recalled the patient after six months. The patient reported no complications (Figure 7), and we observed a decrease in gingival 


inflammation and hypertrophy that was initially present on the facial aspect of implant #6. 


Figure 6 Post-cementation smile view. 
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Figure 7 Six months follow-up smile view. 


We recalled the patient again after 5 years. The patient reported a minor porcelain chipping of the maxillary right central incisor 
crown that occurred a few months earlier. Due to the extended distance from our dental office, the patient elected to see a dentist in 
her hometown who replaced her crown. We evaluated periodontal and peri-implant sulcus depths using a periodontal probe (Hu- 
Friedy Diagnostic Probe UNC, UNC15 Qulix; Hu-Friedy Mfg Co Inc); and took new intraoral photographs (Figure 8A, 8B), and 
periapical radiographs (Figure 9). We measured the marginal bone loss by calculating the distance between the marginal bone and 
the marginal edge of the implants. We then calculated and recorded the mean value of bone resorption for both the mesial and 
distal aspects of each implant. We evaluated these parameters at the initial visit (baseline), at six months, and at five years after 
delivery of the definitive prosthesis. 
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Figure 8 5-year follow-up smile view (Figure 8A) and occlusal view (Figure 8B). 


Figure 9 5-year follow-up periapical radiographs. 


3. DISCUSSION 


This treatment option eliminated the need for surgical intervention to restore maxillary lateral incisors with dental implants, and 
implant-borne cantilever prostheses are known to have a high survival rate (English, 1993). Several studies suggest no significant 
effect on the amount of peri-implant marginal bone loss, either at the prosthesis or implant level next to the cantilever (Wennstr6m 
et al., 2004; Halg et al., 2008; Kim et al., 2014). This finding is consistent with our results. Bone integrity is crucial for implant 
success, and marginal bone is an important criterion to consider. Average marginal bone loss of 1.0 to 1.5 mm, up to the first 
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implant thread in the first year of loading, is considered stable (Hall et al., 2019). In our case, we observed no significant marginal 
bone loss at 6-month or 5-year follow-ups. 

The main disadvantages of this treatment include the possibility of porcelain chipping and implant fracture (Wennstrém et al., 
2004; Halg et al., 2008). In a retrospective clinical study, Roccuzzo et al., (2020), concluded that using a single implant-supported 2- 
unit cantilever PFDP in anterior sites is a credible treatment alternative, especially when the available mesiodistal space is limited. 
These findings are consistent with our results, as we detected no technical or aesthetic complications. On the other hand, other 
studies Palmer et al., (2005), Taha et al., (2020) showed an increase in peri-implant sulcus depth around the implant near the 
cantilever that was often associated with screw loosening, indicating mechanical complications of the cantilever design. We did not 
observe this as we used cement-retained definitive prosthesis (Palmer et al., 2012). 

For this case, we chose custom abutments designed to improve the final prosthesis alignment over the existing stock abutments. 
This resulted in enhanced anatomical and aesthetic outcomes, and the design supports the surrounding soft tissue and allows easier 
removal of excess luting cement, which is considered one of the significant factors for implant failure (Korsch et al., 2015). 
Alternative and satisfactory approaches to this treatment include restoring the congenitally missing maxillary lateral incisors with 
implants or extracting the maxillary central incisors, replacing them with two implants, and restoring with two implant-supported 
FPDPs. Our chosen treatment option best fit the patient’s aesthetic demands and financial limitations. 


4, CONCLUSION 


The treatment outcome met the patient’s aesthetic expectations and our functional goals. An alternative to surgical intervention, 
implant-supported cantilever prostheses can be an appropriate treatment option for many cases, provided there is a correct case 


diagnosis and treatment planning to ensure biological and functional viability. 
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